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(54) PRINTED MATTER EVALUATOR 

(57)Abstract: 

PURPOSE: To make possible the assigning of the 
measuring point of each surface of a multiple layout 
printed matter accurately with a simple structure by 
inputting coordinates of a reference point on any 
reference surface among a plurality of surfaces and 
those of a measuring point. 

CONSTITUTION: Coordinates of a reference point on 
any one reference surface of a multiple layout printed 
matter and those of a measuring point for evaluation are 
inputted and the coordinates of the reference points on 
the remaining surfaces are determined on the basin of 
coordinates of the reference point on the reference 
surface and an array rule of a picture pattern. For ^""x > 

example, an angle at a left lower corner of three corners 
among four corners in an 4 x 4 array of picture pattern 
surfaces, namely, three surfaces A, B and C are inputted 
in coordinates as reference point. The point of the angle 
of the corner of the picture pattern can be inputted in 
coordinates accurately by an inspecting person to 

achieve a higher position accuracy. Moreover, the reference point of the reference surface D is 
inputted. Thus, the reference points on other surfaces can be learned on the basis of the 
reference points on the plurality of surfaces and a rule of array. Thereafter, when coordinates 
of the measuring point (X mark) of the reference surface D are inputted, the coordinates of a 
relative measuring point can be obtained with respect to reference points on the surfaces A, B 
and C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Printed matter evaluation equipment for multiple attachment printed matter which is 
characterized by providing the following and with which the pattern same in the printed matter of 
one sheet is regularly arranged by two or more pages. A means to input the coordinate of a 
reference point and the coordinate of point of measurement in one datum level of two or more 
aforementioned pages. A means to measure the printing state of the point of measurement of 
the aforementioned datum level. A means to search for the coordinate of the reference point in 
the remaining fields other than the aforementioned datum level based on the coordinate of the 
reference point of the aforementioned datum level, and the array rule of a pattern. A means to 
search for the coordinate of the point of measurement in the remaining fields other than the 
aforementioned datum level based on the relative coordinate of the point of measurement to the 
reference point in the aforementioned datum level, and the coordinate of the point corresponding 
to the reference point of the field concerned, and a means [ measure the printing state of the 
aforementioned point of measurement in the remaining fields other than the aforementioned 
datum level, and / the measurement result of the printing state of the point of measurement of 
the aforementioned datum level ]. 

[Claim 2] Printed matter evaluation equipment for multiple attachment printed matter which is 
characterized by providing the following and with which the pattern same in the printed matter of 
one sheet is regularly arranged by two or more pages. A means to input the coordinate of a 
reference point and the coordinate of point of measurement in one datum level of two or more 
aforementioned pages of the criteria printed matter of one sheet. A means to measure the 
printing state of the point of measurement of the aforementioned datum level. A means to 
search for the coordinate of the reference point in the remaining fields other than the 
aforementioned datum level based on the coordinate of the reference point of the 
aforementioned datum level, and the array rule of a pattern. A means to search for the 
coordinate of the point of measurement in the remaining fields other than the aforementioned 
datum level based on the relative coordinate of the point of measurement to the reference point 
in the aforementioned datum level, and the coordinate of the reference point of the field 
concerned, and a means [ measure the printing state of the aforementioned point of 
measurement in each field of the printed matter of each **, and / the measurement result of the 
printing state of the point of measurement of the aforementioned datum level ]. 
[Claim 3] Printed matter evaluation equipment according to claim 1 or 2 characterized by 
providing the following. For a means for the same pattern to be arranged regularly in all 
directions, and to search for the coordinate of the aforementioned reference point, the 
aforementioned multiple attachment printed matter is a means to input the coordinate of the 
reference point in two fields of the ends on the diagonal line of the array of a pattern side. A 
means to search for the coordinate of the reference point in the remaining fields based on the 
coordinate of the reference point of two pattern sides and the array rule of a pattern of having 
been inputted by the aforementioned input means. 

[Claim 4] Printed matter evaluation equipment according to claim 1 or 2 characterized by 
providing the following. For a means for the same pattern to be arranged regularly in all 
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directions, and to search for the coordinate of the aforementioned reference point, the 
aforementioned multiple attachment printed matter is a means to input the coordinate of the 
reference point in the field of three corners in four corners of the array of a pattern side. A 
means to search for the coordinate of the reference point in the remaining fields based on the 
coordinate of the reference point of three pattern sides and the array rule of a pattern of having 
been inputted by the aforementioned input means. 

[Claim 5] The aforementioned reference point is printed matter evaluation equipment given in 
any 1 term of the claim 1 characterized by being one of the four corners of a pattern side, or a 
claim 4. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention measures the color of multiple attachment printed matter 
with two or more same patterns as the printed matter of one sheet, or concentration, and 
relates to the printed matter evaluation equipment by which printed matter is evaluated. Printed 
matter evaluation equipment characterized by measuring the printing state of the point 
corresponding to the aforementioned point of measurement in each field of the printed matter of 
each **, and providing the means in comparison with the measurement result of the printing 
state of the point of measurement of the aforementioned datum level. 
[0002] 

[Description of the Prior Art] Judgment whether printed matter is conventionally finished to the 
predetermined color which a customer specifies, or concentration was visually performed by the 
special tester. This judgment was subjective, and since visual criteria changed with testers, 
objective judgment was not completed. For this reason, it is not avoided that the variation in a 
color and concentration arises in the printed matter printed in large quantities, but when this 
variation is large, a complaint is brought near and it also becomes the situation of redo of 
printing from a customer. 

[0003] Then, it considers evaluating a color and concentration objective using a measuring 
instrument. Generally, measuring instruments, such as a concentration meter and a colorimeter, 
are manually hit against printed matter by viewing, and the concentration of each point, a color, 
etc. are measured. Positioning of point of measurement is performed using the cross-joint 
crossover line (dragonfly) in the aperture of a measuring instrument etc. However, by the way a 
tester specifies point of measurement manually in this way, the same point cannot be correctly 
specified in each side of the printed matter of multiple attachment. Therefore, in the portion in 
which gradation, such as a person, clothes, and a vehicle, starts and a big difference comes also 
out of a gap of a slight position to a measurement result, position precision does not come out 
but the solid section or the tint section of printed matter etc. has the fault which dispersion 
produces in measurement data, although the portion out of which a difference does not come to 
a measurement result is satisfactory even if a position shifts somewhat. 
[0004] How to measure, after carrying out the coordinate input of the point of measurement 
beforehand using an X-Y stage, in order to avoid this can be considered. However, in order to 
apply to evaluation of printing of this method of each side of multiple attachment printed matter 
and to measure the same point of each field, you have to perform the coordinate input of all 
points. For this reason, you have to measure the distance from the zero of an X-Y stage to each 
point of measurement. This cannot take time and effort very much, and cannot measure point of 
measurement correctly in the gradation section. Therefore, this method is not a method that it is 
effective only in the chart measurement which can measure comparatively easily, and is suitable 
to measure a pattern. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, when the point of measurement of each field of 
multiple attachment printed matter was compared and the former estimated the result state of 
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printed matter, there was a fault that the position precision of point of measurement was bad. It 
is offering the printed matter evaluation equipment which can compare correctly the printing 
state of the points which this invention's was made the situation mentioned above being coped 
with, and the purpose's can specify the point which is in the same position of each side in 
multiple attachment printed matter of corresponding with a sufficient precision with easy 
composition, and correspond between fields. 
[0006] 

[Means for Solving the Problem] In the printed matter evaluation equipment for multiple 
attachment printed matter with which the pattern with this invention same in the printed matter 
of one sheet is regularly arranged by two or more pages A means to input the coordinate of a 
re f erence point and the coordinate of point of measurement in one datum level of two or more 
pages, A means to search for the coordinate of the reference point in the remaining fields other 
than datum level based on a means to measure the printing state of the point of measurement of 
datum level, and the coordinate of the reference point of datum level and the array rule of a 
pattern, A means to search for the coordinate of the point of measurement in the remaining 
fields other than datum level based on the relative coordinate of the point of measurement to 
the reference point in datum level, and the coordinate of the reference point of the field 
concerned, The printing state of the point of measurement in the remaining fields other than 
datum level is measured, and it is characterized by providing the means in comparison with the 
measurement result of the printing state of the point of measurement of datum level. 
[0007] Moreover, this invention is set to the printed matter evaluation equipment for multiple 
attachment printed matter with which the pattern same in the printed matter of one sheet is 
regularly arranged by two or more pages. A means to input the coordinate of a reference point 
and the coordinate of point of measurement in one datum level of two or more aforementioned 
pages of the criteria printed matter of one sheet, A means to search for the coordinate of the 
reference point in the remaining fields other than datum level based on a means to measure the 
printing state of the point of measurement of datum level, and the coordinate of the reference 
point of datum level and the array rule of a pattern, A means to search for the coordinate of the 
point of measurement in the remaining fields other than datum level based on the relative 
coordinate of the point of measurement to the reference point in datum level, and the coordinate 
of the reference point of the field concerned, The printing state of the point of measurement in 
each field of the printed matter of each ** is measured, and it is characterized by providing the 
means in comparison with the measurement result of the printing state of the point of 
measurement of datum level. 

[0008] Here, a means to search for the coordinate of a reference point is characterized by 
providing a means to search for the coordinate of the reference point in the remaining fields 
based on a means to input the coordinate of the reference point in two fields of the ends on the 
diagonal line of the array of a pattern side, and the coordinate of the reference point of these 
two pattern sides and the array rule of a pattern. 

[0009] Moreover, a means to search for the coordinate of a reference point is, characterized by 
providing a means to search for the coordinate of the reference point in the remaining fields 
based on a means to input the coordinate of the reference point in the field of three corners in 
four corners of the array of a pattern side, and the coordinate of the reference point of these 
three pattern sides and the array rule of a pattern. Furthermore, it is characterized by a 
reference point being one of the four corners of a pattern side. 
[0010] 

[Function] According to the printed matter evaluation equipment by this invention, in any one 
datum level of the multiple attachment printed matter, the coordinate of a reference point and 
the coordinate of the point of measurement for evaluation are inputted, the coordinate of the 
reference point in the remaining fields can be searched for based on the coordinate of the 
reference point of datum level, and the array rule of a pattern, and the coordinate of the point of 
measurement in the remaining fields can be searched for according to the relative coordinate to 
the reference point of point of measurement, and the coordinate of the reference point of each 
field. For this reason, the printing state of the point of corresponding which is in the same 
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position of each side in multiple attachment printed matter with easy composition can be 

measured with a sufficient precision. 

[0011] 

[Example] Hereafter, with reference to a drawing, the 1st example of the printed matter 
evaluation equipment by this invention is explained. Drawing 1 is the schematic diagram showing 
the whole 1 st example composition. Some are leaned to a vertical plane so that a soffit may 
serve as a near side, and the manuscript base 1 2 for laying the multiple attachment printed 
matter 10 is formed. It hits for positioning printed matter 10 against the soffit of the manuscript 
base 12, and a right-and-left edge, and members 14 and 16 are formed. Although not illustrated, 
printed matter 10 is drawn close by the manuscript base 12 by air adsorption, and is fixed. 
[0012] On the manuscript base 12, the X-Y arm 18 which can move in the direction of X and the 
direction of Y free is formed, and the colorimeters 20, such as a colorimeter of a stimulus value 
direct reading formula or a spectral-colorimetry meter of a spectral-colorimetry formula, are 
attached in an arm 18. An arm 18 is movable with hand control while it is automatically movable 
according to a control signal. For this reason, the colorimeter 20 is measurable in the color of 
the arbitrary positions on printed matter 10. A colorimeter 20 outputs the color of printed matter 
10 as a color value by which numeric representation was carried out by various kinds of color 
coordinate systems. 

[0013] The input button 26 for specification, such as the ball-point 24 for inscribing the position 
of point of measurement, point of measurement, and a reference point, is also attached on 
printed matter at an arm 18 besides colorimeter 20. The control panel 28 which consists of 
various operation keys is formed beside the manuscript base 12. 

[0014] The personal computer 32 as a controller is formed separately independently [ the main 
part 30 which consists of the above elements ]. A personal computer 32 also contains a monitor 
34, a keyboard 36, and a printer 38. 

[0015] Next, operation of this example is explained. Generally, in printing, before performing 
actual printing, a criteria sample is printed, and the color of actual printing is adjusted on the 
basis of this. Here, since printed matter is multiple attachment printed matter with which the 
pattern same in the printed matter of one sheet is regularly arranged by two or more pages, the 
colorimetry value of the point that this criteria pattern side and each side of other printed 
matter correspond on the basis of a certain pattern side in it is compared. As a criteria sample, 
there is a proof [ finishing / revision of a customer ], printed matter which performed printing 
actual under a customer s presence and obtained the approval of a customer, or printed matter 
which the skilled tester checked. And if a criteria sample becomes settled, it will be laid on the 
manuscript base 12. Printed matter 10 is laid so that it may guess and members 14 and 16 may 
be contacted, it starts air suction after that, and is made to fix it to the manuscript base 1 2. If 
the printing position of the pattern to a form is fixed, this position of printed matter [ as opposed 
to / guess and / the manuscript base 12 by the contact to members 14 and 16 ] will be decided. 

[0016] Then, in order to measure the color of the specifying point within the criteria pattern side 
in a criteria sample, the coordinate of a specifying point is inputted. Here, the coordinate of the 
point of measurement in the remaining fields other than a criteria pattern side is also required of 
this invention in order to compare and estimate the criteria pattern side of a criteria sample, and 
each field of each sample, since multiple attachment printed matter has been applicable. 
[0017] However, since it is impossible to input the coordinate of the same point of measurement 
in detail in all fields as explained in the conventional technology, in this invention, the coordinate 
of point of measurement makes unnecessary the input of the point of measurement in each field 
by expressing with the system of coordinates to which position precision, such as either of four 
corners, makes a high reference point a zero in each side rather than expressing with the system 
of coordinates of the X-Y arm 1 8. That is, if the coordinate of the same point (reference point) 
in each field and the relative coordinate of the point of measurement to the reference point in 
datum level are known, the coordinate of the point of measurement of each point will be 
searched for. Here, in multiple attachment printed matter, although the coordinate of the 
reference point of each field, such as either of four corners, may be inputted in detail, since the 
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array of a field follows the predetermined rule, if the coordinate of a reference point is inputted 
only about a certain field, the coordinate of the reference point about the remaining fields can 
also be searched for according to an operation according to the rule of the array of a field. In 
addition, it is better to input a reference point about several pages, if the influence of torsion of 
the form in the case of printing is taken into consideration. 

[0018] Therefore, in this example, as shown in drawing 2 , a coordinate input is carried out three 
corners in the four corners of the array of the pattern side of 4x4, and here, using the angle (O 
mark among drawing) of the lower left, the lower right, and the lower left corner of three upper 
right fields A, B, and C as a reference point. A tester can do a coordinate input correctly and the 
point of the angle of the corner of a pattern is a point that position precision is high. 
Furthermore, the reference point of datum level D is also inputted in this example. In addition, 
when the number of arrays of the direction of X is 1, it is not necessary to input the referenc 
point of the Ath page (when datum level D and Fields B and C are in the same train). Similarly, 
when the number of arrays of the direction of Y is 1, it is not necessary to input the reference 
point of the Cth page (when datum level D and Fields A and B are in the same line). The 
coordinate of the reference point of other fields can be known from the reference point of such 
two or more fields, and the rule of an array. Then, if the coordinate of the point of measurement 
(x mark among drawing) in datum level D is inputted, the coordinate of the relative point of 
measurement to the reference point of each field can be acquired. 

[0019] In addition, in the case of the multiple attachment printed matter with which the pattern 
side as shown in drawing 3 has not aligned in X and the direction of Y, it is desirable to input the 
reference point of all fields. Specification of point of measurement may specify two or more 
points equally over the whole printed matter surface, and may specify them preponderantly to be 
parts (female skin etc.) to double a color carefully especially. Specification of point of 
measurement doubles with point of measurement the intersection of the cross-joint crossover 
line (dragonfly) in the aperture which is prepared in the colorimeter 20 and which is not 
illustrated, and is performed by pushing the input button 26. A criteria sample will be measured if 
these inputs are completed. That is, the X-Y arm 18 moves according to the coordinate of point 
of measurement, and the colorimetry value of each point is inputted. Measured value is inputted 
into a personal computer 32 with the coordinate of point of measurement. Moreover, while point 
of measurement is inscribed with a ball-point 24 on the datum level of a criteria sample, the 
position of the point of measurement on printed matter is displayed on a monitor 34. It is 
displayed as an ordinal number which shows a point of what position point of measurement is. In 
addition, as a colorimeter 20, the thing in which spectral colorimetry is possible is used by the 
handicap type. 

[0020] There are the following various things as a color coordinate system which expresses a 
color numerically. L* a* b* which Commission Internationale de I'Eclariage (CIE) specified There 
is Munsell color system which consists of a color coordinate system (it is also called a CIELAB 
system), an L* C* h color coordinate system, a hunter Lab color coordinate system, a XYZ (Yxy) 
color coordinate system, a hue (H), lightness (V), and saturation (C). Although any color 
coordinate system may be used, a CIELab system suits human beings appearance well, and 
since it is the most popular, this is used here. Namely, L* of each specifying point A value and a* 
A value and b* A value is inputted into a personal computer 32 as a standard value of the color 
value of each specifying point. It is the chromaticity which shows L*, a hue, and saturation for 
lightness by the CIELab system a* and b* It expresses, a* and b* The direction of a color is 
shown and it is a*. The direction of red, and -a* The green direction and b* The direction of 
yellow, and -b* The direction of blue is shown. It becomes the color which was somber as the 
color became vivid as the numeric value became large, and the lead was taken, in addition, 
saturation — one (a*2+b*2) half it is . 

[0021] Actual printing is started, and if the printed matter of the stable color comes to be 
obtained, sampling inspection of printed matter will be conducted. One sampling inspection is 
performed for example, in the 1000 sections. Measurement sets printed matter to a manuscript 
base, and inputs the coordinate of the reference point of several pages like the case of a criteria 
sample. Thereby, the coordinate of the reference point of each side is searched for, and the 
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coordinate of the point of measurement of each side is searched for. Then, the point of 
measurement of each side is measured like criteria sample measurement. Measurement data is 
inputted into a personal computer 32. It is judged whether the color difference of the color value 
of each point of measurement of each side and the standard value of datum level is below a 
predetermined allowed value, and evaluation of a color is performed according to a judgment 
result. The color difference is defined as follows. 
[0022] 

color difference (deltaE) =(deltaL* 2+deltaa* 2+deltab* 2) 1/2 — here — deltaL* — the 
lightness difference of criteria printed matter and the printed matter for evaluation, deltaa*, and 
deltab* It is the chromaticity difference of criteria printed matter and the printed matter for 
evaluation. 

[0023] Thus, by carrying out color evaluation using the color difference measured by the 
colorimeter 20, whether the color of actual printed matter is how much separated with the color 
of criteria can grasp quantitatively. In addition, an allowed value may not be a fixed value to no 
colors. Generally, since human beings eyes have equal sensitivity to not all colors, even if the 
color difference differs only in the same numeric value, the method of sensibility changes with 
colors. That is, although the color difference with slight flesh color, gray, etc. is also recognized, 
even if the color difference changes considerably, for human being's eyes, the color of a pure- 
color system, for example, yellow etc., is hardly recognized. For this reason, if the allowed value 
which serves as criteria of color evaluation by the color is changed, the judgment suitable for 
human beings error criterion can be performed. For example, a* b* of L* =50 of CIELAB space 
A field top is divided in the saturation direction and the direction of a hue to two or more fields, 
the allowed value of the color difference is decided for every field, and the colors (a gray, flesh 
color, etc.) which sense sense of incongruity for human being's eyes also only by a color being 
slightly different are judged severely, and they constitute the color (pure-color system) which is 
not so so that it may judge loosely. 

[0024] As explained above, according to this example, in any one datum level of the multiple 
attachment printed matter, the coordinate of the reference point where position precision, such 
as any 1 corner of four corners, is high, and the coordinate of the point of measurement for 
evaluation are inputted. Since the coordinate of the reference point in the remaining fields is 
searched for based on the coordinate of the reference point of some fields, and the array rule of 
a pattern and the coordinate of the point of measurement in the remaining fields is searched for 
according to the relative coordinate to the reference point of point of measurement, and the 
coordinate of the reference point of each field The printing state of the point of corresponding 
which is in the same position of each side in multiple attachment printed matter with easy 
composition can be measured with a sufficient precision. 

[0025] this invention cannot be limited to the example mentioned above, but can deform 
variously, and can be carried out. For example, although above-mentioned explanation is related 
with the example which performs comparative evaluation of the datum level of a criteria sample, 
and each side of each printed matter, when performing comparative evaluation of the datum level 
for every sample, and the remaining fields, it can be applied. Moreover, although evaluation was 
performed based on the color difference, you may compare for every lightness, saturation, and 
hue. Although the point of four corners was used as a reference point of each side of printed 
matter, the dragonfly mark is printed in the margin section for every pattern side, and this may 
be used as a reference point. Furthermore, arbitrary fields not only the field of a corner but 
predetermined are sufficient as the field which inputs a reference point. 
[0026] 

[Effect of the Invention] As explained above, in order to evaluate objective whether each field of 
multiple attachment printed matter is finished in the same state as datum level according to this 
invention, in the printed matter evaluation equipment which measures the printing state of a 
point [ side / each ] /, the point of measurement of each field can be specified with a sufficient 
precision with easy composition. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the 1st example of the printed matter 
evaluation equipment by this invention. 

[Drawing 2] Drawing showing an example of multiple attachment printed matter. 
[Drawing 3] Drawing showing other examples of multiple attachment printed matter. 
[Description of Notations] 

10 [ — A reliance member 18 / — A X-Y arm, 20 / — A colorimeter, 24 / — A ball-point, 26 / 

— An input button, 28 / — A control panel, 30 / — A main part, 32 / — Personal computer. ] - 

- Printed matter, 12 — 14 A manuscript base, 16 



[Translation done.] 
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